LDL attenuates VEGF-induced angiogenesis via mechanisms involving VEGFR2 internalization and degradation following endosome-trans-Golgi network trafficking.
Considerable efforts have been made to amplify angiogenesis under conditions of hypoxia and ischemia by vascular endothelial growth factor (VEGF) delivery, so far with limited success. Ischemic vascular diseases are often associated with hypercholesterolemia. To elucidate whether the exposure to blood lipids influences VEGF responses of microvessels, we characterized effects of low density lipoprotein (LDL) exposure on the proliferation, migration and tube formation of human umbilical vein endothelial cells. By examining the expression, phosphorylation and downstream signals of VEGF's receptor VEGFR2, we characterized mechanisms controlling angiogenic responses following LDL exposure. LDL attenuated endothelial proliferation, migration and tube formation in a dose-dependent way. Reduced abundance of VEGFR2 and VEGFR1 were noticed in LDL-exposed endothelial cells. In subcellular localization studies that we combined with pharmacological experiments, we showed that the loss of VEGFR2 resulted from its internalization and degradation, the latter of which required syntaxin-16-dependent endosome-trans-Golgi network trafficking. As a consequence, VEGFR2 phosphorylation and downstream signals -specifically Akt and ERK1/2 phosphorylation- were attenuated in response to VEGF treatment. VEGF only partly reversed the effects of LDL on angiogenesis under conditions of normoxia and hypoxia. Our results suggest that angiogenic responses to VEGF are compromised in hypercholesterolemia as a consequence of endosomal VEGFR2 degradation.